NASA Contractor Report 177636

3-D Audio Versus Head Down
TCAS Displays

Durand . Bogault and ar . Pitman

San dose Stto Unversty Fundation

‘One Washington Square
San Jose, CA 95192

Propared for
‘Ames Research Contor
‘CONTRAGT NCG-2.327
March 1964

N Adoradcs
SRR

Amas Research Contor
Nt . Calforna 40351000



Introduction .

‘Table of Contents

Subjects




3-D Audio Versus Head Down TCAS Displays
Durad R, Begait and Mar . Pieman

SUMMARY
Simmlor
vy o a TCAS advisry.
INTRODUCTION
.
Hovere,
Teas,
e
words ot
LM CLIMp. LMD
Couppll, et . .
expeiment. Toee cchinve
p
i Their
infesponse 02 TCAS
ibough he
i TCAS dispay
e, Speitial ;




“They used
1751200ms). In
(et 3 B
witha.
3D
Begault (.
inresponse 102 TCAS advis
bt
it levaton. Inadd
] ized s Resulisof the
isidon 255).
TCA TCAS).
i 9, botwi =
between the two conditions.
EXPERIMENT METHOD
Subjects

767, 737-300/400 or 747-400). Each crew mermber was paid  nominal amount for particpating. Since.




Experimental Design

design. TCAS sysiem

The 3D

outhe-window.
“The 10 crows wer assigne randomniy o i the sandard TCAS o the 3D TCAS group. The

a0d (2) the mamber of targetssequired.

argets acquired.

e target wasvisble to othor o cnly one crew member.

Stimuli
. TCas
Also, 2
he
and time.
3
sirra

tvisually




movementof the aicraft.

. A
‘the targets were randomly assigned to 1 of 8 azimuths (-50°, -37°, -22°, -10°, 10°, 22°, 37°, and 50°)
i)

ol .
s ceivmd
e

{ oo

E 1000

§ ol 1-OF
Fpees .

Available Field-of-View

This sysem.
had a 3-channe, 4-sreen display. Each channel contained a discete dispay of visua information

1 channel, wih 1

spproximately £52° azimth.




posiion).
Speciic asimuh posiionof th 3-D sourd cie tha was wsed fo the aler.

04167,

RELATIVE ALTITUDEFOR
TARGET AT SMILES (he)

Figure 3.
miles distance.
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